Introduction
The fruit of kiwifruit contains lots of vitamin C and has high nutritional value [1] . Melatonin firstly was found in mammals in 1958 [2] . In recent years, melatonin has been found in higher plants [3] [4] [5] . Abiotic stress is an important factor limiting crop yield, and drought stress is one of the major factors [6] . Plants subjected to drought stress on growth and other physiological processes are affected in different aspects, and even lead to death. Studies have shown that melatonin can relieve the damage of plants under drought stress [7] . At present, the effects of exogenous melatonin on the leaves of kiwifruit under drought stress are still very few. The aim of this study was to discuss the effects of exogenous melatonin on the antioxidant activity of kiwifruit seedlings under drought stress.
Materials and Methods
Materials and Treatment. The seeds of annual wild kiwifruit were placed at 4°C refrigerator for 60 days. After pregermination with heterotherm treatment at 4°C 10h/ 25°C 14h for a week, the germinated seeds were sown in 25°C incubator for two weeks until they grew to two-ture-leaf stage. The seedlings were moved into plastic pots (diameter: 18 cm; height: 23 cm) filled with mixed soil consisting of peat substrate, pulverized coconut shell and perlite, with three seedlings per pot. We watered the seedlings at 2-d intervals with 1/2 Hoagland's nutrient solution from the two-true-leaf stage (pH adjusted to 6.5±0.1 with diluted HCl or NaOH).
Treatments began at 10-true-leaf stage, as follows: (1) Control (CK), plants were well-watered during the whole experimental time; (2) drought treatment (DR): seedlings were well-watered for 8 days, subsequently irrigation was withheld for up to 9 days; (3) melatonin and drought treatment (MTDR): seedlings were pretreated with 100µM melatonin solution for 4 times, two days once, then irrigation was withheld for up to 9 days. Each treatment was repeated three times. Sample their middle leaves (from five to eight per plant) after 0, 3, 6, and 9d of drought treatment. All seedlings leaves were immediately frozen in liquid nitrogen and stored at -80°C.
Physiological Indexes. Malonaldehyde (MDA) determination method adopted Li [8] . DPPH • free radical scavenging capacity (DPPH), ABTS
•+ free radical scavenging capacity (ABTS) and iron ion reduction capacity (FRAP) were measured by Du [9] ; The above indicators were set three times, and calculated the average value.
Data Handling. Software Excel 2010 was used to calculate the test data and plot. Statistical analysis was performed using software Excel SPSS.
Result and Analysis
MDA Content. The MDA content in the leaves of DR and MTDR treatments increased significantly，especially from 6 to 9 days and peaked at 9d were 21.78 and 15.05 nmol·g -1 FW respectively, when compared with CK increased by 181.95% and 61.65% respectively. However, the MDA content in the leaves of MTDR group was lower than that of DR group, especially at 9d (Fig.1) . DPPH Content. As seen from Fig.2 , with the prolongation of drought stress, the DPPH content of DR increased and then decreased. At 0-6d, the DPPH content of DR increased gradually, and reached a maximum value of 3.14 μmol·g -1 FW, then decreased gradually. The DPPH content of MTDR showed an upward trend, and was always higher than that of CK and DR. The results indicated that exogenous melatonin treatment improved the DPPH content of kiwifruit seedlings drought copper stress.
ABTS Content. As shown from Fig.3 , after drought stress treatment, the ABTS content of DR and MTDR all were increased all over the time, which were higher than that of CK at 3-9d, and peaked at 9d, to 14.55 μmol·g -1 FW and 14.67 μmol·g -1 FW, respectively. At 6-9d, the ABTS of DR and MTDR increased significantly. Therefore, at 6-9d, the ABTS content of MTDR were higher than that of DR. It could be concluded that drought stress increased the ABTS content of the leaves of kiwifruit seedlings, as well as exogenous melatonin increased the ABTS content of kiwifruit under copper stress, so then enhanced the antioxidant activity of plants. FRAP Content. Fig.4 is the change of the FRAP content of kiwifruit seedlings in the process of drought stress. When drought stress 0d, the change of the FRAP of each treatment was not obvious. With the prolongation of drought stress, the FRAP content of DR and MTDR showed an upward trend, which peaked at 9d, to 20.98 μmol·g -1 FW, 22.18 μmol·g -1 FW. At 3-9d, the FRAP content of DR and MTDR always were higher than that of CK. The FRAP content of MTDR was always higher than DR, at 6d and 9d. The results indicated that drought stress added the FRAP content of kiwifruit seedlings, and exogenous melatonin treatment improved the FRAP content of kiwifruit seedlings under drought stress, and enhanced plant antioxidant ability to heavy drought stress. 
Conclusions
Drought is an important factor affecting the growth and development of crops, especially at seedling Stage [10] [11] [12] . Under drought stress, plant cells initiate a series of scavenging mechanisms of ROS that produce antioxidants, which can remove the excessive ROS, thereby alleviating oxidative stress. MDA reflects cell damage degree, therefore it can be related to the drought resistance of plants [13] . DPPH, ABTS, FRAP reflect the antioxidant activity of plants. The results show that exogenous melatonin treatment can increase the DPPH, ABTS and FRAP content of kiwifruit seedlings under drought stress, improve the ability to scavenge free radicals to enhance the antioxidant activity, and then advance the ability of plant adversity resistance. It is consistent with the results of Wang et al. [14] on apple leaves and Ye et al. [15] on wheat seedlings.
